determination of the direction and magnitude of transfer from ase rial list to a derived PA list.
Another question that immediately arises is whether the effects noted in the present study were not simply due to procedural variations, and therefore oflittle theoretical relevance. Thus, an alternative interpretation of the data might suggest that negative transfer from serial to PA learning is the usual occurrence and positive transfer is merely an artifact of the unusuaJ procedure of vocalizing the stimulus terms in the PA task. Although it is true that the procedures in the Pos T condition were different from those in the standard PA paradigm, such variations may be critical to an understanding of the serial learning process. If one wishes to obtain a relatively pure assessment of what is being transferred from serial leaming (Le., what is learned in serial leaming), then it becomes necessary to alter the standard PA paradigm so that the rate of PA leaming clearly reflects what was learned. Otherwise PA performance may be merely an artifact of interfering faetors built into the standard PA paradigm, and not an adequate refleetion of what was learned previously.
Although, by design, the sequential hypothesis was supported in the present experiment, the purpose of the study was not to contrast the traditional hypotheses, but rather to argue that one or more of them was sufficient to explain seriallearning and that no new or different basie eoneeption of the serial leaming process was necessary. Under appropriate conditions, positional cues may also function in the seriallearning process. However, it should be clear that sequential associations cannot be discounted as a major contributor to serial learning effects. Hull (1943) postulated that when an organism makes aresponse, a quantity of reactive inhibition (IR) is built up which reduces the prob ability that the response will recur. The total amount OflR produced for a given response is assumed to be an inereasing function of the number of occurrences of the response, and of the amount of work involved in making the response. IR is assumed to dissipate spontaneously with the passage of time so that the amount of IR which remains after the occurrence of a response is a decreasing funetion of the amount of time which has passed since the response occurred. Since the interval between responses increases as stimulus duration (STD) increases, the prediction can be derived from Hull's (1943) model that frequency of alternation will be a decreasing function of STD. Glanzer (1953) postulates that a quantity of stimulus satiation (Is) develops in each successive moment that an organism perceives a given stimulus, and that Is reduces the organism 's tendency to respond to that stimulus. Is is assumed to dissipate with time when the stimulus is not present. Thus, if intertrial interval (ITI) is constant, longer STDs oUght to lead tomore frequent alternation than shorter STDs, as a result of the accumulation of a greater quantity ofIs during the longer STD.
Studies by Croll (1966) and Rabinowitz (1965) involving STDs of 3,6, and 9 sec, and 1.5 and 4 sec, respectively, have failed to confirm either of these predictions. A significant STD effect was not found in either study. Significant SrD effects were obtained, however, by Iwahara & Sugimura (1959, Experiment 2, Experiment 3) in two experiments employing SrDs of 1.5, 10, and 30 sec, and 1.5 and 10 sec. Frequency of alternation was found to be an increasing function of STD. The results of this study cannot be directly compared with those of Croll (1966) and Rabinowitz (1965) since it differed from them in several respects. First, the latter two studies involved 4-to 5-year-old Ss and 8-to 9-year-old Ss, respectively, while the former study involved 15-to 19-year-old Ss. Age has already been demonstrated to be an effeetive variable in determining frequency of alternation in children (Weir, 1964 (Weir, , 1967 . Second, STD and response duration (RD) appear to have been confounded in the Iwahara & Sugimura (1959) study. Subsequent research (Manley & Miller, 1968) indicates that RD is a variable which affects alternation behavior. Despite these reservations, the Iwahara & Sugimura (1959) study does suggest that STDs longer than those employed by CroU (1966) and Rabinowitz (1965) may produce effects on children's alternation behavior. The present study was designed to provide further evidence on the effects of STDs of 2, 4, 8, 16, and 32 sec on frequency of alternation and response speeds in 4-to 10-year-old Ss. In addition, the inclusion of these three age groups, 4-, 7-, and lO-year-olds, provides further information on the role of age as a variable in determining frequency of alternation and response speed. SUBJECTS The Ss were 20 children attending the University of South Dakota Nursery School and 40 children attending first and fifth grades at Jolley Elementary School, Vermillion, South Dakota) APPARATUS The apparatus consisted of a stimulus panel and a response panel. The stimulus panel, visible through a viewing aperture, contained two light apertures arranged horizontally. Each of the two apertures could be illuminated by a red or a green light. The response panel consisted of two response buttons, one in front of and below each of the two light apertures. A hand pad was equidistant (6 in.) from these two buttons. DESIGN Twenty Ss were assigned to each of three age groups, 4-, 7-, and IO-year-olds. Within each age group, half of the Ss were male and half were female. Within each of the six age-sex subgroups, half of the Ss were assigned to subgroups for which depressing the left button turned on a red light in the left aperture and depressing the right button turned on a green light in the right aperture. For the remaining Ss in each age-sex subgroup, the spatial positions of the red and green lights were reversed. On any given trial of the 81 trials administered to each S, duration ofthe light stimulus was 2, 4, 8,16, or 32 sec. Each S in the 12 age-sex-light position subgroups was randomly assigned to one of four STD sequences. In each of these sequences, each of the five STDs appeared once in each block of five trials with the order of occurrence within a block being randomly determined. For each S, a STD of 8 sec was presented on the last trial to perrnit each S to have 16 opportunities to alternate under each of the five STDs. The ITI. the period of time from offset of the light to onset of a buzzer signaling the next trial, was 5 sec for all Ss throughout the experiment.
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PROCEDURE Each S was brought individually to a normally illuminated room and seated in front of the apparatus. The S leaned his head against the viewing aperture and placed his preferred hand on the hand pad, where he kept it except when responding. The S was then instructed that each button turned on a light in the aperture above it and that one light would be red and the other green. Each time he heard a buzzer, S was to push one, and only one, of the two buttons. Response choice and latency were recorded on each trial. Latency was measured to the nearest 0.0 I sec from onset of the buzzer to onset of the chosen light. RESULTS The total number of alternations for each S was analyzed using a three-factor analysis of variance (Winer, 1962) with age as the between-Ss factor and STD and trial blocks as within-Ss factors. The 80 alternation trials were arbitrarily divided into four blocks of 20 trials each. Significant main effects were age (F = 5.92, df= 2,57, p< .05) and trial blocks (F = 5.24, df= 3,171, p < .05). The main effect for STD and all interactions were nonsignificant. A post hoc comparison analysis using the Tukey (a) procedure indicated that 7-year-old Ss alternated significantly more than did 4-and IO-yearold S~ (p < .05) with no significant difference in alternation between the latter two age groups. The 4-, 7-, and IO-year-old Ss alternated on 62%, 82%, and 64% of the trials, respectively. X 2 analyses indicated that all three age groups alternated more frequently than would be expected by chance. Attest on Trial Blocks I vs 4 indicated a significant decrease in the number of response alternations between Trial Blocks 1 and 4 (t = 2.34, df= 200, p< .05).
Latency scores were reciprocalized to produce speed scores and a similar three-factor analysis of variance was performed on these data. Significant main effects included age (F = 26.44, df = 2,57, p< .05) and trial blocks (F = 10.37, df=3,171, p<.05). Only the Age by Blocks interaction was found to be significant (F = 3.85, df = 6,171, p< .05 Glanzer's (1953) Is model concerning the effect of STD on frequency of alternation. These results are in agreement with those of CroU (I966) and Rabinowitz (1965) in indicating that STD does not affect frequency of alternation for Ss in the 4-to IO-year-old age group. From both modelsit is possible to predict a decrease in frequency of alternation across trials, and this prediction was confirmed by the present study and by Croll (1966) . The results of the Iwahara & Sugimura (1959) study do suggest, however, that more work needs to be done on the effects of STD and RD on frequency of alternation in older Ss. Rieber (1966) suggests that the preference for alternation as a response pattern begins at about 4 years of age, persists through Age 8, and drops out by Age 10. The present study would seem to indicate that the alternation tendency is still relatively strong in IO-year-olds. A more accurate observation (Weir, 1967) is that the alternation response pattern does not drop out compietely untiI about Age 12. Also of interest is a comparison of these results with those of Manley & Miller (1968) . 80th studies indicate that 7-year-olds alternate more frequently than other Ss in the 4-to IO-year-old age group.
